In sclerochronology, understanding the drivers of shell chemistry is necessary in order to use shells to 5 reconstruct environmental conditions. We measured the Mg, Ca, Sr, Ba, and Mn contents in water samples and in 6 the shells of two freshwater mussels (Amblema plicata and Cyrtonaias tampicoensis) from the Brazos River, Texas 7 to test their reliability as environmental archives. Shells were analyzed along growth increments using age models 8 established with stable and clumped isotopes. Shells were also examined with cathodoluminescence (CL) 9 microscopy to map Mn/Ca distribution patterns. Sr/Ca correlated with Mn/Ca, while Mg/Ca and Ba/Ca showed no 10 clear trends. Mn/Ca correlated inversely with the log of river discharge. Because dissolved and inorganic particulate 11 sources of manganese are low during low flow, peak Mn/Ca values may come from elevated feeding or metabolic 12 rates. Shell Mn/Ca values were used to reconstruct river discharge patterns, which, to our knowledge, has previously 13 only been performed with shell chemistry using oxygen isotopes.
1000 ln (α ) = 2.559 ｘ(10 6 ｘT -2 ) + 0.715 (1)
127 α = 1.0309 (Gonfiantini et al., 1995) .
conductivity results are shown in Figure 4A . The Sr, Ca, and Ba results track with the electrical conductivity 140 because Brazos River salinity is strongly controlled by the proportion of river flow discharged from Lake Whitney (Chowdhury et al., 2010; VanPlantinga et al., 2017 
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showed the greatest variation (19-83ppm), but on a log scale magnesium concentration showed the most variation 147 (12ppb-20ppm; Figure 4 ). While the low water manganese concentrations (0. reported in several previous studies (Carroll and Romanek, 2008; Bolotov et al., 2015; Geeza et al., 2017) as shown 180 in Table 3 .
181
In terms of variation within and between shells, Sr/Ca is only slightly more concentrated in the INL than the 182 VM in both specimens. Figure 4 illustrates the similar patterns between Mn/Ca, CL brightness, shell growth rate,
183
Sr/Ca, and δ 13 C. There is a robust relationship between Sr/Ca and Mn/Ca in both the TP3 and 3R5 ventral margins 184 ( Figure 3E ). Sr/Ca values are similar between the two specimens, (Figure 4 , Table 1 ).
185
As shown in Table 3 shell Ba concentrations in the ventral margin (45-2748 mg/kg) overlap with the range 186 reported in past studies (Carrol and Romanek, 2008; Bolotov et al., 2015; Geeza et al., 2017) . Brazos shell DBa values 187 (0.06-0.47) overlap with values given in other studies of freshwater mussels (Izumida et al., 2011; Bolotov et al., 2015;  
